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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the fee 
set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1.114, and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous 
Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on Oct. 6, 2008, has been entered. 

2. Claims 5 and 14 have been cancelled. 
Claims 15-22 have been newly added. 
Claims 1-4, 6-13, and 15-22 are pending. 

New claims 21 and 22 are directed to an invention that was not elected in the 
response filed on May 8, 2007, therefore these claims are withdrawn from 
consideration. 

Claims 6, 11-13, 21, and 22 are withdrawn. 

3. Claims 1-4, 7-10, and 15-20 are examined in the present office action. 

Rejections that are Withdrawn 

4. The rejection of claims 1-4 and 7-10 under 35 USC 103 is withdrawn in light 
of the Applicant's amendments to the claims. 
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Claim Objections 

5. Claims 1, 7, 15, and 16 are objected to because of the following informalities: 
they continue to recite hTSHR-ECD which was not elected in the response filed on 
May 8, 2007, in which the Applicant elected to prosecute the invention of Group I 
and not the invention of Group II (see restriction requirement mailed on April 9, 
2007). The Applicant is advised to delete all recitations of hTSHR-ECD. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 1-4, 7-10, and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Whitelam (J. Sci. Food Agric. (1995) Vol. 68, pp. 1-9) in view of 
Stiens et al (Biotechnol. Prog. (2000) Vol. 16, pp. 703-709) and further in view of 
Chrispeels et al (Trans. Plants: A production Sys. For Indust. And Pharm. Proteins 
(1996); ed. Owens and Pen; John Wiley & Sons, Ltd.; pp. 99-113). The Applicant's 
arguments in the response filed on Oct. 6, 2008, were fully considered but were not 
found to be persuasive. 
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The claims are drawn to a method of producing transformed plants 
expressing zoonosis free human thyroid stimulating hormone receptor (hTSHR), 
including wherein said hTSHR binds a serum auto-antibody from a patient with 
autoimmune thyroid disease, including hyperthyroidism and Grave's disease. 

Whitelam teaches the production of recombinant proteins in plants, including 
the use of an Agrobacterium tumefaciens binary vector system to transform tobacco 
plants, which are Nicotiana tabacum (see page 3, left column). Whitelam teaches 
the use of the CaMV 35S promoter which functions in plants (see page 3, left 
column). Whitelam teaches purification of a recombinant protein from a transgenic 
plant (see page 2, right column). Whitelam teaches that mRNA from a transgene 
was produced in the plant (see third paragraph on page 6) which indicates that the 
construct comprised a functional polyadenylation signal. Whitelam teaches the 
selection of a stable transgenic line (see second paragraph on page 4), and the steps 
of selecting transformed plant cells and regenerating a plant from said cells in order 
to generate a stable transgenic line are necessary steps that are well-known in the 
art and are required in order to generate a stable transgenic plant, therefore they 
are in intrinsic part of the method taught by Whitelam. 

Whitelam does not teach recombinant hTSHR or binding of hTSHR to 
antibodies. Whitelam is silent with regard to zoonosis (which are infective agents, 
such as viruses or prions, that are transmitted too humans by vectors). 
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Stiens et al teach recombinant hTSHR produced in human leukemia cells 
(see last paragraph on page 704). Stiens et al teach that Grave's disease is a form of 
hyperthyroidism which is an autoimmune disorder of the thyroid, where the 
presence of autoantibodies to TSHR causes thyrotoxicosis (see left column on page 
703) and they teach that they produced quality TSHR that bound to antibody in 
antibody-coated tubes (see page 705), which demonstrates that it was soluble. 
Therefore, recombinant hTSHR has the intrinsic property of being soluble and 
binding to autoantibodies in Grave's disease patients. 

Chrispeels et al teach production of recombinant glycoproteins in plants, and 
specifically cite the absence of viruses and prions as one reason that plants are 
preferable over purifying proteins from blood (see paragraph bridgine pages 99- 
100). 

At the time the invention was made, it would have been obvious and within 
the scope of one of ordinary skill in the art to utilize the methods taught by 
Whitelam to produce the hTSHR taught by Stiens et al. One would have been 
motivated to do so because Stiens et al teach that recombinant hTSHR has 
commercial value for use in diagnostic tests (see Stiens, second paragraph, left 
column, page 703). One would have been motivated to utilize a plant expression 
system because Chrispeels et al teach production of recombinant glycoproteins in 
plants is safe because of the absence of viruses and prions that can be in proteins 
from blood (see paragraph bridgine pages 99-100). Given the success of Stiens et al 



Application/Control Number: 10/520,258 Page 6 

Art Unit: 1638 

in producing recombinant hTSHR and given the successes of producing other 
recombinant therapeutic proteins in transgenic plants taught by Whitelam, one of 
ordinary skill in the art would expect to succeed in expressing hTSHR in transgenic 
plants. 

A reference is good not only for what it teaches by direct anticipation but also 
for what one of ordinary skill in the art might reasonably infer from the teachings. 
(In re Opprecht 12 USPQ 2d 1235, 1236 (Fed Cir. 1989); In re Bode 193 USPQ 12 
(CCPA) 1976). In light of the forgoing discussion, the Examiner concludes that the 
subject matter defined by the instant claims would have been obvious within the 
meaning of 35 USC 103(a). From the teachings of the references, it is apparent that 
one of ordinary skill in the art would have had a reasonable expectation of success 
in producing the claimed invention. Therefore, the invention as a whole was prima 
facie obvious to one of ordinary skill in the art at the time the invention was made, 
as evidenced by the references, especially in the absence of evidence to the contrary. 

In order to fully appreciate the obviousness of the instant claims, one must 
consider that state of the art at the time of filing (July of 2002). By 2002, it was 
common practice to produce proteins in plants; as evidenced by the following 
reviews: Giddings, G. "Transgenic Plants as Protein Factories" (Current Opinion in 
Biotech. (2001) Vol. 12, pp. 450-454); Rishi et al. "Molecular Farming in Plants: A 
Current Perspective" (J. Plant Biochem. & Biotech. (2001) Vol. 10, pp. 1-12); 
Hansen, E. "Production of recombinant antigens in plants for animal and human 
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immunization - a review" (Brazilian J. of Genetics (1997) Vol 20, pp. 703-711); 
Lemaux et al. "The Production of Proteins in Plant Seeds" (WO 99/16890; published 
on April 8, 1999); and Goodman et al "Mammalian Peptide Expression in Plant 
Cells" (US Patent No. 4,956,282; issued on Sept. 11, 1990). The Examiner has 
relied on Whitelam and Chrispeels to teach the precise limitations in the instant 
claims! however, it is important to understand that the state of the art at the time 
of filing was such that production of recombinant proteins in plants was routine. 

The Applicant argues that the references do not teach hTSHR-ECD (see last 
paragraph on pages 5-9 of the response). This is not persuasive, because this is not 
the elected invention. None of the arguments directed to hTSHR-ECD are pertinent 
to the elected invention, which is hTSHR. 

The Applicant argues that Whitelam does not teach a soluble hTSHR or an 
hTSHR that binds an autoantibody from a human subject (see last paragraph on 
page 5 of the response). The Applicant argues that Whitelam does not report 
expression of any mammalian receptor protein in a plant expression system or a 
protein with a transmembrane domain (see page 6 of the response). This is not 
persuasive, however, because the rejection was based on the combination of 
references, it was not based on Whitelam alone. In response to applicant's 
arguments against the references individually, one cannot show nonobviousness by 
attacking references individually where the rejections are based on combinations of 
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references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck 
& Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

The Applicant argues that there are unexpected results in producing hTSHR 
as a soluble polypeptide (see bottom of page 6). This is not persuasive, however, 
because the hTSHR produced by Stiens was soluble as evidenced by its use in a 
binding assay (see page 705). 

The Applicant argues that Whitelam teaches that expression of fully native 
mammalian cell proteins containing signal sequences leads to partially processed 
proteins and that challenges exist for plant based expression of mammalian cell 
proteins (see paragraph bridging pages 6-7 of the response). This is not persuasive, 
however, because the field of molecular farming was very well-developed by 2002, 
and tools and strategies for expression of properly processed proteins were well- 
known! as evidenced by Whitelam's teaching of the use of a PRS signal sequence 
(throughout the article) or the use of oleosin fusions (see page 2) or the use of viral 
capsid proteins for presentation of peptides (see right column on page 6). The 
teachings of Whitelam are just some of the strategies employed by 2002 for 
expression of mammalian proteins in plants. 

The Applicant argues that one would not have a reasonable expectation of 
success in the expression in plants of hTSHR including its native signal sequence 
(see third paragraph on page 7 of the response). This is not persuasive, however, 
because the instant claims do not require the inclusion of the native signal 
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sequence. In response to applicant's argument that the references fail to show 
certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., the native signal sequence of hTSHR) are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van 
Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

The Applicant argues that Stiens et al teach that expression of hTSHR is 
unpredictable and produced low levels of expression in CHO and COS cells! and 
therefore, one would not have had a reasonable expectation of success in producing 
hTSHR in plant cells (see paragraph bridging pages 7-8 of the response). This is not 
persuasive, however, because Stiens et al taught that they were successful in 
producing hTSHR and others were successful in producing it in CHO and COS 
cells, albeit at low levels. There is no limitation in the instant claims that any 
particular expression level must be achieved, therefore, even a low level of 
expression would satisfy the instant claims and would constitute a success. 

The Applicant argues that Stiens et al teach the production of TSH-R 
localized to the cell surface of intact K562 cells (see second paragraph on page 8 of 
the response). The Examiner can not find where Stiens et al teach expression on 
the surface of the cells! and in fact, the Examiner's understanding of Stiens et al is 
that the perfusion method relies on secretion of the protein to the medium while the 
cells are immobilized. Therefore, this argument is not persuasive. If the Applicant 
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can point out where Stiens et al state that the expression is on the surface of the 
cells, then the Examiner will find a different reference teaching expression of 
soluble hTSHR. 

7. No claim is allowed. 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to CATHY K. WORLEY whose telephone number is 
(571)272-8784. The examiner is on a variable schedule but can normally be reached 
on M-F 10=00 - 4=00, with additional variable hours before 10=00 and after 4=00 with 
additional variable hours before 10:00 and after 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Anne Marie Grunberg, can be reached on (571) 272-0975. 
The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/Cathy K. Worley/ 

Primary Examiner, Art Unit 1638 



